: Effects of changing the monovalent cation on the 21.5 repeat TALE binding. The binding of the 21.5 repeat TALE construct to target (red) and random (black) DNA was measured via fluorescence anisotropy. Binding was measured in 20 mM Tris-Tris HCl buffer with 100 mM (a) NaCl or (b) KCl. No appreciable difference was observed in the binding behavior of the TALE to target or random DNA when the monovalent cation was changed from K + to Na + . Duplicate experiments were performed to determine the mean and the standard deviation of fluorescence anisotropy value. Figure S2 : Binding of the 21.5 repeat TALE protein to target and random DNA templates at a supraphysiological concentrations of KCl. The binding of the 21.5 repeat TALE protein to target (red) and random (black) DNA sequences was measured via fluorescence anisotropy. Binding was measured in 20 mM Tris-Tris HCl buffer with 170 mM KCl added. The concentration of the DNA template was held constant at 1 nM, and the concentration of the 21.5 repeat TALE was modulated. Duplicate experiments were performed to determine the mean and the standard deviation of fluorescence anisotropy value. Figure S3 : Effect of manganese on the 21.5 repeat TALE binding. The binding of the 21.5 repeat TALE protein to target (red) and random (black) DNA was studied via fluorescence anisotropy. Binding was measured in 20 mM Tris-Tris HCl buffer with 100 mM KCl and 10 mM MnSO 4 . The DNA concentration was held constant at 1 nM. These results demonstrate that manganese has only a moderate effect on the binding specificity for the 21.5 repeat TALE construct. Duplicate experiments were performed to determine the mean and the standard deviation of fluorescence anisotropy value. Figure S4 : Effect of divalent versus monovalent anions on the 21.5 repeat TALE binding. The binding of the 21.5 repeat TALE construct to (a) random and (b) target DNA was measured via fluorescence anisotropy. Binding was measured in 20 mM Tris-Tris HCl buffer with 100 KCl and 10 mM magnesium. The DNA concentration was held constant at 1 nM. The chloride salt (red in plots) and sulfate salt (black in plots) were compared. These results demonstrate that divalent anions, in contrast to divalent cations, have little effect on TALE binding when compared to monovalent anions. Duplicate experiments were performed to determine the mean and the standard deviation of fluorescence anisotropy value. Figure S5 : Increasing the overall ionic strength of solution via addition of MgCl 2 significantly reduces nonspecific binding affinity of the 21.5 repeat TALE. Binding of the 21.5 repeat TALE to (A) the random and (B) the target DNA template was measured using fluorescence anisotropy, in 20 mM Tris-Tris HCl buffer and 100 mM KCl with the DNA concentration held constant at 1 nM. MgCl 2 was added to 5 mM (red line) and 10 mM (black line) final concentrations. Duplicate experiments were performed to determine the mean and the standard deviation of fluorescence anisotropy value. Figure S6 : Increasing the proportion of MgCl 2 relative to KCl while holding total ionic strength constant slightly increases the difference between K d,specif ic and K d,non−specif ic for the 15.5 repeat TALE construct. The binding of the 15.5 repeat TALE to target and random DNA was measured in 20 mM Tris-Tris HCl buffer, with the total ionic strength of added salts (not including the buffer) held constant at 90 mM. DNA was held constant at 1 nM while the TALE concentration was varied. This 90 mM of added salt was a varied proportion of KCl:MgCl 2 . As the proportion of ionic strength contributed by MgCl 2 was increased, the difference between K d,specif ic and K d,non−specif ic increased as K d,non−specif ic increased more quickly than K d,specif ic . However, even in the presence of 10 mM MgCl 2 , the 15.5 repeat TALE demonstrates less than an order of magnitude preference for target DNA. Figure S7 : Increasing the proportion of MgCl 2 relative to KCl while holding total ionic strength constant slightly increases the difference between K d,specif ic and K d,non−specif ic for the 11.5 repeat TALE construct. The binding of the 11.5 repeat TALE to target and random DNA was measured in 20 mM Tris-Tris HCl buffer, with the total ionic strength of added salts (not including the buffer) held constant at 90 mM. DNA was held constant at 1 nM while the TALE concentration was varied. This 90 mM of added salt was a varied proportion of KCl:MgCl 2 . As the proportion of ionic strength contributed by MgCl 2 was increased, the difference between K d,specif ic and K d,non−specif ic increased as K d,non−specif ic increased more quickly than K d,specif ic . However, even in the presence of 10 mM MgCl 2 , the 11.5 repeat TALE demonstrates less than an order of magnitude preference for target DNA. Binding of the 21.5 repeat TALE to the target DNA template was measured using fluorescence anisotropy, in 20 mM Tris-Tris HCl buffer, 150 mM KCl, 10 mM MgCl 2 . The DNA concentration was held constant at 1 nM. While binding to the random template (black) is essentially ablated under these condition, the binding to the target template (red) remains strong. Duplicate experiments were performed to determine the mean and the standard deviation of fluorescence anisotropy value. Figure S9 : Binding of the 21.5 repeat TALE protein to target DNA template in the presence of excess unlabelled random DNA template. The binding of the 21.5 repeat TALE to the target template was studied in the presence and absence of 100 nM random DNA without fluorescent dye. The labeled target template was held at 1 nM concentration. Binding was measured via fluorescence anisotropy in 20 mM Tris-Tris HCl buffer with either 140 mM KCl or 100 mM KCl and 10 mM MgCl 2 . While the nonspecific random template was able to sequester away TALE in KCl only solution, there was no significant decrease of target binding when MgCl 2 was added. Duplicate experiments were performed to determine the mean and the standard deviation of fluorescence anisotropy value. Figure S10 : The TALE CRD+CTR-only construct shows no binding activity. Binding of the 21.5 repeat TALE CRD and CTR (the 21.5 repeat construct without the NTR) to the target DNA template (red line) and random DNA template (black line) was studied using fluorescence anisotropy, in 20 mM Tris-Tris HCl buffer, 100 mM KCl, 5 mM MgCl 2 . The DNA concentration was held constant at 1 nM. No binding was observed to either substrate, with similar results in the absence of MgCl 2 . This result highlights the criticality of the NTR in nucleating initial binding and/or maintaining the structural integrity of the full-length TALE. Duplicate experiments were performed to determine the mean and the standard deviation of fluorescence anisotropy value. Figure S17: Non-specific contacts between the CRD and DNA backbone decrease in the presence of ions. During the MD simulations, the number of hydrogen bonds formed between the lysine and glutamine residues in the CRD and DNA backbone (as a measure of non-specific contacts between the CRD and DNA) decrease in the presence of KCl or MgCl 2 . The number of hydrogen bonds were determined using VMD. 
